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Abstraet  
Weinvestigatedwhethercoronaryarterycalciumscore（CAC）inthetargetlesionon  
the multidetector computed tomographyangiography（CTA）predicts the addition ofthe  
Rotationalatherectomy（Rota）duringpercutaneouscoronaryintervention（PCI）．Methods．  
LesionCAConCTAwereevaluatedwithquantitativecoronaryanalysis（QCA）oncoronary  
angiographyforpredictingtheRotatreatmentinl14consecutivepatients（165targetlesions）  
withfirstPCI（68土9yearsold，fbmales：17・6％）．Results．Rotawasaddedin8patients（11  
1esions）・ThelesionlengthanddiameterstenosisonQCA，andlesionlengthandlesionCAC  
OnCTAweretheprlmaryfactorsassociatedwiththeadditionofRota．Usingthecut－Offvalue  
based on receiver operating characteristic analysis，tlle SenSitivity and specificityfor  
PredictingtheRotabasedonQCAwas72．7％in80flllesions（vessels）withRotaandthe  
SpeCincitywas74％in1140f154withoutRotainthelesionlengthof≧23mm（i＝10．9，  
P＝0・001），and54・5％in60flllesionswithRotaandthespecificitywas79．2％in1220f154   
withoutRotainthediameterstenosisof≧83％（i＝6．6，P＝0．01）．ThosebasedonCTAwere  
90・9％inlOoflllesionswithRotaand77・3％inl190f154withoutRotainthelesionlength   
of≧34mm（i＝24．1，P＜0．001），and90．9％inlOofllwithRotaand88．3％in1360f154  
withoutRotainthelesionCAC≧453（i＝45．7，P＜0．001）．Conclusion．LesionCAConCTA  
ismostpredictiveofadditionofRotaduringPCI．  
・2－   
Inh・Oductions  
Calci鮎dcoronarylesionsrepresentanadvancedstageintheatheroscleroticprocess  
Wherebyasoftplaqueisconvertedtoa丘brocalc捕cplaque．Thepresenceandseverityof  
COrOnaryarterylesioncalcificationimpacttheriskofsubsequentcoronaryeventsandthe  
SuCCeSSrateOfpercutaneouscoronaryintervention（PCI）intheobstruCtivecoronaryartery  
disease（CAD）・Treatmentofcalcinclesionsischal1engingwithhigherratesofprocedural  
fhilure，Stentunder－deployment，lowerpostprocedualminimalluminaldiameterand acute  
gain，andevaluatedriskofrestenosis［1－2］．Rotationalatherectomy（Rota）hasemergedtobe  
arepresentativedeviceforsuchcalcinedlesions・Rotacanfacilitatesmoothstentdeliveryand  
StenteXPanSionthroughlesionmodi重cation［3－5］．However，PraCticeguidelinesrecommend  
theuseofRotaforthetreatmentofheavilycalci丘edorseverely丘broticlesionsthatcannOtbe  
bypassedbyaballoonoradequatelydilatedbefbreplannedstentingduringthePCI［6］．  
Ontheotherhand，electronbeamtomographyisanoninvasivemethodtoquantifytheextent  
Ofcalciumformationinthecoronaryarteries．Coronaryarterycalciumscore（CAC）suchas  
Agatstonscore［7］measuredusingmultidetectorcomputedtomographycoronaryangiography  
（CTA）canbeusedasanindicatorofatheroscleroticburden［8］．  
Inthepresentstudy，WeretrOSPeCtivelylnVeStigatedwhetherquantitativecalculatingtheCAC  
SCOreinthetargetlesionbyCTAcouldpredictnecessaryoftheuseofRota，beforePCIinthe  
CADpatients．  
－3－   
SubjectsandMe仙ods  
Population5  
For this retrospective cohort study we used theirlformationinconsecutive150  
Patients（208targetlesions）withCADwhowassuspectedbytheCTAandunderwentthe  
PerCutaneOuS COrOnaryintervention（PCI）within6monthsa負erthe CTA丘omDecember  
2010toApri12014atShowauniversityHospital．TheCADwasde且nedasthepresenceofat  
1eastonecoronarylesionwith≧75％1uminaldiametersteno5isofcoronaryarteryonCAG，  
and PCIwas plannedin our hospital．The patients with acute coronary syndrome or  
myocardialinfarctionwhounderwenttheinterventionorcoronaryarterybypassgraflingat  
thepastwereexcludedfromthepresentstudy．Ofthose，114consecutivepatients（165target  
1esions）with董irstPCI（themean agesj＝Standard deviations：68j＝9years old，fbmales：  
17．6％）were丘nallyselectedinthepresentstudy．Allpatientsgavewritteninfbrmedconsent  
beforetheinterventions，andtheprotocoIwasapprovedbyourInstitutionalReviewBoard．  
Data collected retrospectivelylnCluded：demographics，eXisting medicaldiagnoses，risk  
fhctorsforcardiovasculardisease，medications，PreViouscardiacprocedures，andpriorhistory  
ofcardiacever止S．  
QCAMeasurementonCAGandPCIwithandwithoutRota  
Theconditionofcoronaryarterystenosiswasassessedbythequantitativecoronary  
analysis（QCA）with CAAS software（Version5．10，Pie Medicallmaging，Maastricht，  
・4－   
Netherlands）［9］・The targetvessel，targetlesionandlesionlength（mm）on CAGwere  
de重nedasthestenoticsiteofmorethan75％usingCAASsystem．Theminimumvascular  
diameter（mm），COntrOIvasculardiameter（mm），andpercentdiameterstenosis（％）werealso  
measuredintotargetlesion．  
Al1patients were carefu11yinformed aboutthe alternative treatment options and  
PCI－relatedrisksbeforetheyprovidedwritteninfbrmedconsenttoundergotheprocedllre．  
Furthermore，Whentheintravascularultrasound（IVUS）cathetercouldnotbepassedthrough  
theseverelesions，WhenrvUSdetectednear－Circumf己rentialcalcification，OrWhenthelesion  
didnotexpandfo1lowlngba1loonanglOPlasty，the且naldecisionfbrRotausewaslefttothe  
discretionoftheattendingphysicianWhowasunawareofthecalcinedplaqueconditionswith  
CTAimages・Rotawas performed withtheRotasystem（Boston Scientinc Corporation，  
Natick，MA，U・S・A・），Withburrsizesfroml・25to2．25mm．Therecommendedburrspeed  
WaS180000－200000rpmwitheachsequencebeinglessthan30second，andcarewastaken  
topreventanydroplnrOtationalspeed＞5000rpm．Acontinuousintracoronaryinfusion  
COntainlngnicorandil，nitroglycerinandheparinwasusedtopreventandcontroIslow－nOW．It  
WaSadvisedtouseincrementalburrsizestoachieveaburr－tO－arteryratioofatleastO．7．PCI  
WaSPerformedthroughtheftmoralarteryapproachbyinsertinga7Fror8Frguiding  
CatheterunderlOOOOIUheparinintravenousadministrationbyuseoftheapprovedsystems  
（ba1loonlengthlO一旬Omm）・Theteclmiquetoachieveanoptimalangiographicresultwasle氏  
－5－   
totheoperator・Theproceduralsuccesswasde貢nedasanglOgraphicallyprovenresidual  
StenOSislessthan50％andstenosisreductionofatleast20％［10］．Theuseofstentsfbrbail  
Out（flow－1imitingdissections，SeVerereCOil，VeSSelclosure）orunSatisfactoryresults（residual  
diameterstenosis＞50％）wasexcluded丘omthepresentstudy．  
CTAbeforeCAG  
CTAstudywasperfbrmedusing a128－Slice scanner（SomatomDefinitionAS＋；  
SiemensMedicalSolutions，Forchheim，Germany）beforeCAG．Theroutineprotocolfor  
PatientswithsuspectedCADincludedCACmeasurementfo1lowedbynoninvasivecoronary  
ang10graPhy・Coronarycalciumscorewasmeasuredinanon－COntraSt－enhanCedscan，and  
WaS quantined using the Calcium Score modtlle ofSyngo software（Siemens Medical  
Solutions）and expressedin Agatston units．Then，CTA studies were performed with a  
COntraSt－enhanCedECGgating・Aβ－blocker（abolusinjectionoflandiololhydrochlorideata  
doseofO・125mg／kg）wasadministeredwhentheheartratewas＞70beats／min．Nitroglycerine  
Sublingual1ywas administeredimmediatelybefbre contrastil耶Ction．Abolus ofcontrast  
media（Omnipaque，350mgiodine／mL，DaiichiSankyoCo，Ltd，Tbkyo，Japan）wasiI函cted  
intotheantecubitalvein，fo1lowedbya20－mlsalinesolutionchaserbolus．Theamountofthe  
COntraStmediausedforthescanwasdeterminedaccordingtothepatientrsbodyweightand  
SCantime［thetotaldose＝（scantime＋4seconds）×0・07×bodyweight］．ThescanWaSgatedto  
thecardiaccyclethroughECGsynchronizationwiththefo1lowlngParameterS：COllimation  
－6－   
Width，64×0．6mm；rOtationtime，330ms；tubevoltage，120kV；effbctivetubecurrent，800  
mA；table fヒed，11．5 mm／rotation；and pitch O．3．ECG－gated datasets were 茄nally  
reconstruCtedwithaslicethicknessof2．Ommatthepointofthecardiaccycleforevery5％  
orR－Rinterval．  
AnalysisofCTAandCACMeasurements  
ScanS Wereanalyzed o仔－1ine on a dedicated workstation（Leonardo，Siemens  
MedicalSolution）to measure the CAC andthe stenotic degrees ofcoronaryartery．Each  
identinedcoronaryarterylesionwasassessedforstenosisseverityalongmultiplelongitudinal  
transverse，andobliqueaxeswiththeuseofmultiplanarreconstructions，thin－Slabmaximum  
intensityprq）eCtions，andthec11rvedreconstructionteclmique．Thecoronarylesion’sseverity  
WaSaSSeSSedbythemaximumperCentluminaldiameterstenosisobservedinanyPlane．The  
Agatstonscore，bothperpatient，PerVeSSel，andtargetlesion［7，11］weremeasuredforeach  
Patient．Thelesionlengthincludingcalcifiedplaquewasmeasuredonthelongitudinalimages・  
TwoexperiencedobserverS，Whowereunawareofthepatient’sclinicalinformation，eValuated  
theCTAimagesindependently．  
Calci且edI〉1a叩epattermSOnCTA  
A sharp reconstructionimages were used fbr allplaq11e Calcification analysis・  
Windowwidthandlevelsettingswerea句ustedtotheinvestlgatOr’sdiscretiontooptimal1y  
visualizethe coronary arterylumenand toidentifyplaque calcincation．Calciumplaque  
・7－   
WithinCADlesionwasdefinedasaplaqueoftheleast3contiguouspixelswithadensityof  
＞130Houns坑eldunits（HU）．  
Statistical Analysis 
Fordescriptivepurposes，thetargetlesionsweredividedinto2groupsonthebasisof  
interventionaltreatment such as PCIwith and without Rota．Allcontinuous variables are  
PreSentedasmean土SD・Di圧brencesbetweengroupsweretestedusinganunpairedStudentt  
testorx2test・TheassociationsbetweenthepredictorssuchascalciumplaquepatternOf  
targetlesiononCTAwereformallytestedbymultivariablelogisticregressionanalysisfbrCT  
One－CrOSSSeCtionoftargetlesionandonetargetlesionofcoronaryartery．Al1multivariable  
analysesemployedtheforwardstepwisemethod，Withentryandremovalprobabilityvalues  
Set at O・5・Pearson’s correlationanalysIS WaS Performed to assessment dependence．All  
StatisticalanalysiswascompletedusingIBMSPSSforWindowsversion20（SPSSIncリ  
IBMCompany，Chicago，IL）・Aprobabilityvalueof＜0．05wasconsideredsignificant．  
Results  
AC壬ISeWithRota  
TheCAGshowedthecoronaryarterystenosisofmorethan75％inmiddlelesionof  
rightcoronaryarteryvisuallyin73yearsoldwoman（Figurel）．QCAshowedthe23．6mmof  
1engthoftargetlesion，2．98mmofref己rencediameter，0．72mmofminimallumendiameter，  
and76％ofdiameterstenosis・ThecatheterofIVUSdidnotpassthroughthistargetlesion，  
・8一   
Whichindicated extensively solid plaquewith calcification．The treatment ofRota was  
achievedatbarsizeofl．75mm，andthecoronarystentingwithballoonlngWaSaChieved．The  
retrospectivemeasurementofCAConCTAwas2743・1inthepatient，1698・1inthetarget  
VeSSel，andlO34inthetargetlesion・Thelengthofcalc漬edplaqueonCTAwas39．9mmon  
thelongitudinalimages．  
Patient，sandLesion？sCharacteristics  
Inthepresentstudy，106patientshadPCIwithoutRotaand8patientsaddedRota，  
and4patientschangedfromPCItoRota．F11rthermore，4patientshadPCIinonevesseland  
Rotainothervessel（ThesepatientswereevaluatedashavingtheRota）．Concemingevery．  
Patient，therewasnosignificantdi飴renceinage，gender，riskfactors，andmedicationsand  
SYNTAXscorebetweenthepatientswithandwithoutRota（Thblel）．  
ThePCIwasinvoIvedin5vesselswithLMTこ72vesselswithLAD，37vesselswith  
LCX，and51vesselswithRCA・Thereisnosigni董icantdi脆renceintheinvoIvedcoronary  
arteryareabetweenthevesselswithandwithoutRota（p＝0．71）（Thble2）．Concemingevery  
VeSSels，thetargetlesionswithRotaweresignificantlylongerlesionlength（28．6mmvs20．5  
mm，P＜0・01）andseverediameterstenosis（83・9％vs78．1％，P＝0．05）onQCA，andhigher  
CACoftargetVeSSelandlesion（1078vs357and826vs176，P＜0．001ineach）andlonger  
1esionlength（45rnmvs26．4mm，P＜0．001）onCTAthanthosewithoutRota．  
TIle払etors伽rPredictingtlleRota  
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Forcontinuousvariables，thelesionlengthonQCA，andlesionlength，andCACin  
VeSSelandlesiononCTAweretheprimaryfhctorsassociatedwiththeRota（Thble3）．The  
lesionlengthwasdependentofthediameterstenosisbasedonQCAwithCAG（†＝0．591，  
p＜0・001），andthelesionlengthonCTAwasdependentofCACinvesselandlesionbasedon  
CTA（†＝0・514andO．537，P＜0．001ineach）．  
Using the cut－0ffvalue based on ROC analysis（Figure2），the sensitivityand  
SPeCincityfbrpredictingtheRotabasedonQCAwas72・7％in80flllesions（vessels）with  
Rotaandthespecificitywas74％inl140f154withoutRotainthelesionlengthof≧23mm，  
and54・5％in60flllesionswithRotaandthespecincitywas79．2％in1220f154without  
Rotainthediameterstenosisof≧83％・Similarly，thesensitivityandspecificitybasedonCTÅ  
Were90．9％inlOoflllesionswithRotaand77．3％inl190f154withoutRotainthelesion  
1engthof≧34mm，and90．9％inlOofllwithRotaand88．3％in1360f154withoutRotain  
thelesionCAC≧453（t＝45．7，P＜0．001）．TheareaunderROCcurve（AUC）inthelesion  
CACforpredictingtheRotawasthelargestinthepredictivefactors．  
Di5euSSiom  
Inthepresentstudy，WeShowedthatthetargetlesionCACbasedonCTAwasmost  
PredictiveofadditionoftheRotaduringPCI．  
WangetaldemonstratedthathigherCACscore（＞300）wasasigni貢cantPredictor  
for mqjor adverse cardiac events（MACE）in patients with stableangina pectoris who  
・10一   
underwentPCI，WhichindicatedthecomplexityofPCIbecauseofseverelycalcifiedplaque．  
［12］・However，thebesttoolforselectingtheRotaisnotclarinedinthisstudy．  
Practiceguidelines recommendtheuseofRotaforthetreatmentofheavily calcified or  
SeVerelyfibroticlesionsthatcannotbebypassedbyaballoonoradequatelydilatedbefbre  
Plannedstenting［13］・DespitethesignincantreductionofrestenosisbyDrug－elutingstent  
（DES），SeVeralfhctorsincludingdiabetes，hemodialysis，andseverecalci坑cationhavebeen  
reportedtobehigh－riskfhctorsforrestenosisafterDESimplantation［14－20］．Severalstudies  
haveshowedthatDESimplantationaftertheuseofRotareducedintheincidentoftarget  
lesionrevascularization（TLR）［21］andm年ioradversecardiacevents【22－24］．Itisthatlesion  
modi丘cationbytheRotacouldyieldsmoothstentdelivery，PreVentdamagetothepolymer  
COating［25］，andprovideoptimalstentexpansion，allofwhichcouldhelpDESbeefrヒctive  
forevencalcinedlesions・Andproceduralsuccessratesover90％andcomplicationslessthan  
5％areroutinelyachievedaf［erRotaofcalcinedlesions［26－28］．Inthepresentstudy，nO  
Patientwasoccurredemergencyadvertiseeventslikeaperforationofcoronaryarteryand  
acutemyocardialinfarction，dissectionofacoronaryarteryduringuseoftheRota．  
DevelopmentofCTAhaselevatednon－invasivediagnosisofcoronaryheartdisease  
to a newlevel・Particularly，in diagnoslng Calcincation ofcoronary aIteries，CTA has  
incomparableaccuracyandallowsquantification；andtheCACscorecalculateduslngthe  
automatic analysis softwareis fhvorably correlated，quantitatively，tO the area of  
・11－   
atheroscleroticplaques【7］・However，arterialwallcalci重cationmayadulteratetheresultsof  
CTA，reducingthespecificityandpositivepredictivevalue・Diederichsenetal．［29］reported  
thatthediagnosticaccuracyofCTAdeclinedinpatientswithhighCAC（Agatstonscore＞  
400）andsuggestedthatpatientswithCS＞400shouldnotundergoCTA．Ontheotherhand，  
Lauetal［30］statedthatahighCACimprovedthesensitivityofCTAindetectingstenotic  
COrOnaryartery，WithoutcompromislngSPeCiBcity・Furthermore，incross－SeCtionalimages，  
CerciRetal［31］reportedthat79％oftheplaqueswith≧180calciumarchad＜50％diameter  
Ofstenosisasde重nedbyQCAandthat77％oflesionswithoutvisibleresiduallumenhad  
50％orgreaterlumennarrowingbyQCA・Itisimportantfortheoperatortopredictthe  
targetlesionswhichareheavilycalcifiedandundilatablewithballoontechnologybeforePCI  
［17］becausetheattemptstotreattheseheavilycalcinedlesionswithba1looningandstenting  
ORenlead to vesseldissection orincomplete stent deployment with resultant adverse  
OutCOmeS・Inthepresentstudy，WefoundthatthetargetlesionCACbasedonCTAwasmost  
predictiveofadditionoftheRotaduringPCIwiththesensitivityof90・9％andthespeci重city   
of88．3％inthelesionCAC≧453（x？＝45．7，P＜0．001）．  
Inconclusion，lesionCAConCTAismostpredictiveofadditionofRotaduringPCI．The  
evaluationofCACscoreonCTAisusefu1forindicatingtheadditionofRota．  
St11dyLimitatioms  
The addition ofRotais recommended to be perfbrmed only whenthe heavily  
－12－   
Calci且edlesionwas notcrossedby aballooncatheteroradequately dilatedbefore stent  
implantation［6］・Allthe published prospective random controIstudy that evaluated the  
Various catheter－based coronaryinterventionaldevices excluded patients with severely  
Calcifiedlesions［6］・Therefore，theevidencebaseforbestPCIpracticesinpatientswith  
SeVerelycalci且edlesionscomes倉omnonrandomizedsingle－armStudiesalthoughseveral  
retrospectivestudieshaveshownthattheuseofRotabeforetheattemptofstentingwith  
balloonlnglSSaf邑andreasonableinpatientswithseverelycalcinedlesions・Inthepresent  
Study，theindicationofRotatreatmentwasevaluated舟omCTAdataretrospectivelybecause  
Ofthesereasons・Ourresultsarebaseduponaslnglecenterexperiencewithpatientsrefbrred  
forCADwhichmaylimitthemoregeneralapplicationapplicabilityofthe茄ndings．We  
investigatedthelesioncalcinedplaqueonCTAasapredictorofRotatreatmentbylimited  
patientnumber・However，theevaluationofseverelycalcinedplaqueonCTÅtodecidethe  
additionofRotashouldbeprospectivelystudiedinthenearfutureasthemulticenterstudy．  
HemodialysISisgenerallykn0wntOCauSetheseverecoronaryarterycalcincations，  
butonly5patientswiththehistoryofhemodialysiswasperformednrstPCIinthepresent  
Study because the other patientswith hemodialysis had been repeated PCI．The PCI  
procedure ofthe patients withllemOdialysIS Should be also evaluatedinthe nearfuture  
independentofthepatientswithonlyatherosclerosis．  
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椚gure．1．  
TheCAGshowedthecoronaryarterystenosisofmorethan75％inmiddlelesionof  
rightcoronaryarteryvisuallyin73yearsoldwoman（Figurel）．ThecatheterofIVUSdidnot  
PaSSthroughthistargetlesion，andthecoronaryarteryballoonlngfaileddespiteofhigh  
PreSSure，Whichindicatedextensivelysolidplaquewithcalcincation．ThetreatmentofRota  
WaS aChieved successfu11y，andthe coronary stentingwith balloonlng WaS aChieved．The  
1esionCAConCTAshowedhighscore．  
Figure2．  
BasedonROCanalysis，theoptimalthresholdsfbrtheRotaselectioninvesselwere  
atthelesionlength＝23mm（A）anddiameterstenosisof83％（B）onQCA，andatthelesion  
1ength＝34mm（C）andlesionCACoflesion＝453（D）．Thesensitivityandspecificitybased  
OnCTAwere90．9％inlOoflllesionswithRotaand77．3％inl190f154withoutRotain  
thelesionlength of≧34mm，and90．9％in100fllwithRotaand88．3％in1360f154  
withoutRotainthelesionCAC≧453（t＝45．7，P＜0．001）．TheAUCfbrthepredictionof  
RotatreatmentwasO・953inthelesionCAConCTÅ，andwasthelargestinthepredictive  
払ctors．  
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椚gure2．  
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